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1 . AsJnethod for the determination of a nucleic acid molecule A, comprising (a) forming 
a triple strahded binding complex having a triple stranded region between said nucleic acid A, 
a nucleic acia\ A binding molecule B having a base sequence and a binding region and at least 
one nucleic acid A binding molecule C having a binding region and a base sequence different 
from the base sequence of molecule B, said triple stranded complex between molecules A, B 
and the at least one; molecule C being more thermostable than a triple stranded complex 
formed by two nucleic acid A binding molecules B with one molecule of nucleic acid A or 
two identical nucleic acid A binding molecules C with one molecule of nucleic acid A 
and (b) determining the^amox^t of said nucleic acid A by measuring the amount of said triple 
stranded binding compU 



2. A method iaccordingao claim 1 wherein said triple stranded complex contains a triple 
|j j helical binding region to which each of molecules A, B and C contribute with at least 1 but 
133 less than 1 1 bases. 




3. A method according to claim 1 wherein said complex contains one nucleic acid A 
binding molecule C binding in theWiple stranded region. 



1= 

^=•3 4. A method according to claim\3 wherein said nucleic acid A binding molecule B has a 
base sequence participating in bindingyin the triple stranded region of more than 3 but less 
than 1 1 bases. 

5. A method according to claim 1 wherein the binding region of said nucleic acid A 
binding molecule B is smaller in length than the base sequence bound by molecule C. 



6. A method according to claim 1 wherein said nucleic acid A binding molecule C has a 
length of at least 6 bases. 

7. A method according to claim 1 whereintthe triple stranded binding complex formed 
contains two different molecules C binding in the triple stranded region. 
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8. A method according to claim 7 wherein the nucleic acid A binding molecules C bind 
to nucleic \u;id A adjacently. 

9. A methbd according to claim 1 wherein at least one of said nucleic acid A binding 

. molecules B andX^ has been chemically modified to destabilize triple helix formation of at 
least one of (a) two\nucleic acid A binding molecules B and (b) two identical nucleic acid A 
binding molecules C, with one nucleic acid molecule A. 

1 0. A method according to claim I whe}em the binding region of nucleic acid A binding 

11. A method according to craun 1 wherein the binding region of nucleic acid A binding 
molecvile B has a s^aImletric^ase sequence 

./ .v. 

12. A method according to claim 1 j^herein nucleic acid A binding molecule B is bovmd 

to nucleic acid A via Hoogs 

I 

via Watson Crick base parri 



ig to claim 

to nucleic acid A via Hoogsteen base^ainngland nucleic acid A binding molecule C is bound 




j^; 13. A method according to claim 1 wherein Bt least one of nucleic acid A binding 
molecules, B and C is labelled and the presence ^a label in the triple stranded binding 
complex is used for the determination of the nucleic acid. 

14. A method according to claim 1 wherein at reastk)ne of nucleic acid binding molecules 
B and C is a nucleic acid analogue. 

15. A method according to claim 14 wherein the nucleic^acid analogue is a PNA. 

16. A method according to claim 1 wherein the bases in th^binding region of nucleic acid 
A binding molecule B to nucleic acid A consist of pyrimidines. 

17. A method according to claim 1 wherein a first nucleic acid not to be determined is 
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i^erentiated from a second nucleic acid to be determined by a difference in the base 
seq^ence located within the region of binding of nucleic acid A binding molecule B to the 
first akd second nucleic acids. 

1 8. A method according to claim 1 wherein a first nucleic acid not to be determined is 
differentiated^om a second nucleic acid to be determined by a difference in the base 
sequence located within the region of binding of nucleic acid A binding molecule C to the 
first and second nucleic acids. 



1 9. A method according t0 claim 1 wherem nucleic acid A binding molecule C spans 
fiilly the region of binding of nucleic dcm A binding molecule B to the nucleic acid. 



20. ^ A method accc^ding to claim I wherein there are used at least two different nucleic 
acid A binding molecules c\^ach o^em having a different binding region which does not 
overlap and each binding to a part^f the nucleic acid A within the region of binding of 
nucleic acid A binding moleculevB. 



21. A method according^to claim^l wherein a reaction mixture is used for forming the 
triple stranded bindft^gcpAplex, the reaction mixture containing a competitive probe 
molecule D which can compete v^th a^le^t one nucleic acid A binding molecule C in 
binding to A, but which is incapable of pmti^pating in the triple stranded binding complex. 



22. A triple stranded binding complex comprising a complex between a nucleic acid A, a 
nucleic acid A binding molecule B having a binding region and a bese sequence and at least 
one nucleic acid A binding molecule C having a^inding region and a base sequence different 
than nucleic acid A binding molecule B, the triplXtranded binding complex being more 
thermostable than a triple stranded complex formed from two nucleic acid A binding 
molecules of B or two identical nucleic acid A bindingvmolecules of C, with one molecule A. 

23. A complex according to claim 22 wherein nucleic ^id A binding molecule B is 
smaller in length than the overall binding region of the at lea^ one nucleic acid A binding 
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molecule tSand nucleic acid A binding molecule B has a base sequence of more than 3, but 
less than 1 1 b^es, and the sequence of B is asymmetric. 

24. A compleAaccording to claim 22 wherein nucleic acid A binding molecule B is 
smaller in length than the overall binding region of the at least one nucleic acid A binding 
molecule C and nucleic acid A binding molecule B has a base sequence of more than 3, but 
less than 1 1 bases, and ttje ^quence of B is symmetric. 



1- ; 



3 •'=; 



25. A method of forming a tfible stranded binding complex comprising reacting a nucleic 
acid molecule A withyS nucleic/acid A binding molecule B having a base sequence and a 
binding region at ledSst one nucleic acid A binding molecule C having a binding region and a 
base sequence different fro 
between moleculea A, B anA ttii 
triple stranded co 
of nucleic acid A o^^jfi^identical 
nucleic acid A. 



base sequence of molecule B, the triple stranded complex 
at\east one molecule C being more thermostable than a 
" two nucleic acid A binding molecules with one molecule 
lucr^ic acid A binding molecules C with one molecule of 



26. A method according to claim 2 whe![ein each of molecules A, B and C contribute 
more than 1 but less than 8 bases: 



27. A method according to claim 4 wherein t^olecule B has a base sequence of more than. 
4 but less than 8 bases. 



28. A method according to claim 1 wherein at least one of said nucleic acid A binding 
molecule B and nucleic acid A binding molecule C coirmrises a molecule of general Formula 
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y3 hydroxy, (C1-C4) alkanoyl, naturally occurring\iucleobases, non-natxirally occurring 

nucleobases, aromatic moieties, DNA intercalators, nucleobase-binding groups, heterocyclic 

\ 

moieties, reporter Hgands and chelating moieties, wherein at least one of L*-L" is a non- 

\ 

nucleobase electron acceptor or a donor moiety and\at least 2 of L*-L" a nucleobase binding 
group, or a naturally or non-naturally occurring nucleobase, 

each ofC^'C is (CR^R'^)y where is hydrogen and R^ is selected from the group consisting 

\ 

of the side chains of naturally occurring alpha amino acids, or R^ and R^ are independently 
selected from the group consistmg of hydrogen, (CpCg) alkyl, aryl, aralkyl, heteroaryl, 
hydroxy, (CpCg) alkoxy, (Ci-C6)alkylthio, NR^R^ and SRi where R^ and R^ are as defined 
below, and R^ is hydrogen, (C,-C5)alkyl, hydroxy, (C,-C6)aIkoxy, or (CpC6)alkylthio- 
substituted (Ci-C6)alkyl or R^ and R'' taken together completeWi alicyclic or heterocyclic 
system; or C*-C" is CO, CS, or CNR^ \ 
each of D*-D" is (CR^R^)^ where R^ and R*^ are as defined above\ 
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each of y and z\is zero or an integer from 1 to 10, the sum y + z being at least 2, 
each of G»-G"-' Is -NR3C0.,-NR3cS-,-NR3S0. or -NR^SO^-, in either orientation, where 
is as defined belo^ 

each of A'-A" and fe* and B" are selected such that: 

(a) A*-A" is a group bf fonnula QUAX (JUB), Ql/C) or (II/D), and B^-B" is N or r3n+ or 

(b) A* "A" is a group of formula (II/D) and B*-B" is CH; 



■ c - 

r2 



Formula fl/A 



1' 








Rl 


X 

II 


■ - c — 


— Y — 




c 




r 


i 


s 



Formula II/C 
wherein: 

X is O, S, Se, NR3, CH2 or €(^3)2; 
Y is a single bond, O, S or NR'*, 
each of p and q is zero or an integer from 1 to 5, 
each of r and s is zero or an integer from 1 to 5, 



Formula H/B 
Rl 

I 

i 



Formula II/D 



r2 



r3 



\ 



each of R» and R^ is independently selected from the group consisting of hydrogen, (C|- 
C4)alkyl which may be hydroxy- or (Ci-C4)alkoxy- \t (C1-C4) alkylthio-substituted, hydroxy, 
(Ci-C4)alkoxy, (C,-C4)alkylthio, amino and halogen, \ 

each r3 and R^ is independently selected from the group consisting of hydrogen, (C,- 
C4)allcyl, hydroxy-or alkoxy-or alkylthio-substituted (C,^4)alkyl, hydroxy, {C,-C6)-alkoxy, 
(Cj-C6)-alkylthio and amino. 
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Q and I is^ependently selected from -CO2H, - CONR^R> \ -SO3H or -S02NR»R> > or an 
active derivative of -COJti or -SO3H and -NR*R^ ' * 

wherein R*, rV and R*** are independently selected from the group consisting of hydrogen, 
alkyl, amino projecting groups, reporter ligands, intercalators, chelators, peptides, proteins, 
carbohydrates, lipids, steroids, nucleosides, nucleotides, nucleotide diphosphates, nucleotide 
triphosphates, oligWcle^ti^esTlhcluding both oligoribonucleotides and oligodeoxyribo- 
nucleotides, oligonucleOsides and^sJ^luble and non-soluble polymers and as well as nucleic 
acid binding moietiesCand 
each of xl and y 1 is anyinteger of 



29. 



/ 



S^iOto 10. 



A' method ^cordmg to claim 1 wherein at least one of said nucleic acid A 
binding moleciUe B and nucleic acid A binding molecule C comprises a molecule of general 
Formula I 




>n r- -I 



0" 



n-2 



Formula 1 



wherein 

n is an integer of at least 3, 

X is an integer from 2 to n- 1 , \ 

each of L*-L" is a ligand independently selected form the group consisting of hydrogen, 
hydroxy, (C,-C4) alkanoyl, naturally occurring nucleobases, non-naturally occurring 
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mcleobases, aromatic moieties, DNA intercalators, nucleobase-binding groups, heterocyclic 
mo^ties, reporter ligands and chelating moieties, wherein at least one of L*-L" is a non- 
nucldobase electron acceptor or a donor moiety and at least 2 of L'-L" a nucleobase binding 
group, \)r a naturally or non-naturally occurring nucleobase, 

each of OJ-C" is (CR^R'^)y where is hydrogen and R^ is selected from the group consisting 
of the side^ains of naturally occurring alpha amino acids, or R^ and R*^ are independendy 
selected fromOhe group consisting of hydrogen, (Cj-C^) alkyl, aryl, aralkyl, heteroaryl, 
hydroxy, (C,-C^) alkoxy, (CpCgJalkylthio, NR^R^ and SR^ where R^ and R^ are as defined 
below, and R^ is Vdrogen, rcfj^-Cg)!^!^ hydroxy, (Ci-C6)alkoxy, or (Ci-C6)aIkylthio- 
substituted (C,-C6)dkyl or R^ and fe^Y^en together complete an alicyclic or heterocyclic 
system; or C*-C" is GOyCS, or CNRJ, 

each of D^-D" is (CRJ^7)^ where RP and R'^ are as defined above, 
each of y and z is zero oWi integer from 1 to 10, the sum y + z being at least 2, 
each of G^-G""^ isyJNR3CG)-,-NR3jCS-,-NR3S0- or -NR^SO^", in either orientation, where R^ 
is as defined below; 




each of A^-A" and B*-B" areXlected from (la), (lb) or (Ic) such diat: 
(la): B ^-B" is >Lnd A^A" i^-CO^(CH2)6' 
(lb): B *-B" is N^irfA^-A" is -GO-NR^-(CH2)2* 
(Lc): B ^-B" is CH and A>-A" is -NRY:0-(CH2)2" 

Q and I is independently selected from -COjH, - CONR^R* \ -SO3H or -SOjNR^R* ^ or an 

active derivative of -CO^H or -SO^H and -NR^R' * * 

\ 

wherein R*, R*^ and R** ' are independently selected from the group consisting of hydrogen, 
alkyl, amino protecting groups, reporter lig^ds, intercalators, chelators, peptides, proteins, 
carbohydrates, lipids, steroids, nucleosides, nucleotides, nucleotide diphosphates, nucleotide 
triphosphates, oligonucleotides, including both oligoribonucleotides and oligodeoxyribo- 
nucleotides, oligonucleosides and soluble and non^soluble polymers and as well as nucleic 
acid binding moieties and \^ 
each of xl and yl is an integer of from 0 to 10. 



30. A method according to claim 1 wherein at le^t one of said nucleic acid A 
binding molecule B and nucleic acid A molecule C comprise^ molecule of general Formula 
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each of L lis a 





Formuia lU 



wherein 

n is an integer of at least'G, 

I A 

X IS an integer from 2 to n-1, 

la independently selected form the group consisting of hydrogen, hydroxy, 
(C1-C4) alk;anoj^naturally occurring nucleobases, non-naturally occurring nucieobases, 
aromatic moieties, DNA interCalators, nucleobase-binding groups, heterocyclic moieties, 
reporter ligands and chelating fnoieties, wherein at least one of L is a non-nucleobase electron 
acceptor or a donor moiety and ameast 2 of L a nucleobase binding group, or a naturally or 
non-naturally occurring nucleobasi^, 

each of C is (CR^R^)y where is hydrogen and R^ is selected from the group consisting of 
the side chains of naturally occurring alpha amino acids, or R*^ and R'^ are independently 
selected from the group consisting of hydrogen, (CpCg) alkyl, aryl, aralkyl, heteroaryl, 
hydroxy, (CpCg) alkoxy, (Ci-C6)alkylthio, NR^R^ and SR^ where R^ and R^ are as defined 
below, and R^ is hydrogen, (Ci-C6)alkyl, hWoxy, (C,-C6)alkoxy, or (Ci-C6)alkylthio- 
substituted (C,-C6)alkyl or R^ and R'^ taken ti^^gether complete an alicyclic or heterocyclic 
system; or C is CO, CS, or CNR^; 

each of D is (CR^R\ where R^ and R^ are as de'pned above, 
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Vach of y and z is zero or an integer from 1 to 10, the sum y + z being at least 2, 
eachof G is -NR3C0-,-NR3cS-,-NR3S0- or -NR^SO^", in either orientation, where 
defined below; 

each of Aand B are selected such that: 

(a) A is a group of formula (IVA), (II/B), (LUC) or (LUD), and B is N or R^N+ or 

(b) A is a group of formula (II/D) and B is CH; 



IS as 








Rl 




— Y — 


1 

— c — 




r 





Formula II/B 



1 




Rl 

1 


T 


— Y — 


— c — 



r3 



Formula II/C^ >y Formula II/D 

wherein: 

X is O, S, Se, NR^ CHj or C(CH3)2 
Y is a single bond, O, S or NR^ 
each of p and q is zero or an 
each of r and s is zero or an 

each of R^ and R^ is independently selected from the group consisting of hydrogen, (Cj- 
C4)alkyl which may be hydroxy- or (Ci-C4)alkoxy- or (C1-C4) alkylthio-substituted, hydroxy. 



(C,-C4)alkoxy, (Ci-C4)alkylthio, amino and halogen, 

each r3 and R^ is independently selected from the^up consisting of hydrogen, (C,- 
C4)alkyl, hydroxy-or alkoxy-or alkylthio-substituted {C|-C4)alkyl, hydroxy, (C,-C^)-alkoxy, 
(Ci-C6)-alkylthio and amino. 



1 



=ss? 

d3 
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l3^d I is independenUy selected from -COjH, - CONR>R» >, -SO3H or -S02NR'R* » or an 
actiVederivative of -CO2H or -SO3H and -NR'R* * * 

wherein^*, R^j^d R'>* are independently selected from the group consisting of hydrogen, 
alkyl, amin^rote^^ting groups, reporter ligands, intercalators, chelators, peptides, proteins, 
carbohydrates^i^ids, steroids, nucleosides, nucleotides, nucleotide diphosphates, nucleotide 

triphosphates, oligonucleotides, including both oligoribonucleotides and oligodeoxyribo- 

/\. / 

nucleotides, ^igonucleosides and soluble and non-soluble polymers and as well as nucleic 

acid binding moietieVand 

each of xl and yl is anViteger of from 0 to 10, 





i 



